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Abstract: 
 
Background: A lower nutritional quality observed in fast foods and other away from home food 
sources have led to speculation they increase risk of weight gain. For young adults, a population 
at high risk of obesity, little is known about the long-term shifts of their diet quality at home 
compared to away from home sources and whether these changes have influenced diet disparities 
that exist in the United States. 
Objective: Our objective was to investigate trends in diet quality for young adults based on food 
sources and socioeconomic status.  
Methods: Young adults ages 18-39 were investigated. Diet quality was measured by using the 
Healthy Eating Index (HEI) 2015 to score participants based on their 24-hour dietary recall data, 
which were derived from the Continuing Survey of Food Intakes by Individuals 1989-1991 and 
the National Health and Nutrition Examination Survey 2011-2012 and 2013-14. 
Results: Overall, diet quality of the sample population increased across all food sources from 
1989-91 to 2011-14. The restaurant category overtook the at-home group for the healthiest food 
source, while fast food remained the unhealthiest option. Vegetable intake decreased across all 
sources while overall added sugar content increased. Non-Hispanic Whites and Non-Hispanic 
Blacks experienced similar increases in HEI-2015 scores across all food sources except 
restaurants, while Mexican American diet quality did not improve during this time period. 
Although all income levels experienced an increase in diet quality, the disparity between low and 
high-income groups increased dramatically. 
Conclusion: US young adults are consuming healthier foods from all food sources; however, 
consumers of fast food have significantly lower diet quality for the remainder of the day. 
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Additionally, Mexican Americans and low-income individuals have emerged as high-risk groups 
for poor diet quality. 
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Introduction 
Over the past few decades the prevalence of obesity among young adults, ages 18-39, has 
increased dramatically to where 34% of U.S. young adults are currently classified as obese, 
while 66% of U.S adults are considered to be overweight 1-4. Alongside this trend, food 
consumption from at home sources, which are foods prepared in the home environment, have 
decreased 5-9. This is best reflected by the percent of energy consumed at home decreasing from 
91% in 1965 to 66% by 2008 5. Over this same period, calories from away from home sources, 
such as full-service restaurants and fast food restaurants, increased from 14% to 34% during 
1977-2006 7-10. By 2008, 50% of the adults consumed meals away from home at least twice a 
week, with 16% eating five or more meals a week away from home 11. Young adults, a group 
that has shown rapid increases in weight gain, also represents the age group with the highest 
proportion of calories from away from home food sources 1,12. Although the percent energy of 
away from home sources decreased to 28% by 2010 in response to the Great Recession, recent 
trends indicate a resurgence of away from home eating 9,13. By 2014, calories from away from 
home sources contributed to 32.2% of the energy from the overall diet 9.  
These shifts in eating patterns have occurred differentially across race-ethnic and income 
groups, often widening nutritional disparities between various socioeconomic statuses 14,15. The 
most apparent problem with this transition towards full-service restaurants and fast food 
restaurants (hereafter referred to as restaurants and fast food, respectively) is that it is commonly 
accepted in literature that the quality of food served at both sources is often of poorer nutritional 
quality compared to that prepared at home 10,16-20. Away from home sources have been 
associated with increases of 179 Kcal/day, 3.5 grams/day of saturated fat, and 411 mg/day of 
sodium 8,20. Moreover, key vitamin levels as well as fruit and vegetable consumption have been 
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negatively correlated with food prepared away from home 11,17,21. It is imperative to note, 
however, that fast food is often of worse nutritional quality than restaurants 19,22,23.  
Some research claims that increased consumption of foods from away from home sources 
has a significantly smaller effect on people’s health, specifically in weight gain, than previously 
theorized 24,25. Nonetheless, evidence has shown that one of the reasons the obesity epidemic 
increased over the past few years is due to an increase in total calories consumed and positive 
energy balances 2,4,24-26. To resolve this discrepancy in the literature, new studies have examined 
the relationship between away from home consumption and the quality of the remainder of the 
diet 11,18,27. These studies have revealed that individuals who consume fast food will frequently 
consume less nutritious foods the remainder of the day, supported by greater intake of total 
calories, saturated fat, sodium, and sugar-sweetened beverages alongside lower intakes of diary, 
vegetables, and fruits 25,27,28. Despite these findings, the evidence is limited because it has 
focused only on the correlation behind fast food and the remainder of the diet, while largely 
ignoring restaurants. Moreover, these studies frequently only examine one point in time, rather 
than seeing how this trend has changed over the years 27,28. 
To better understand the relationship between different away from home sources and the 
remainder of an individual’s diet, this study aims to investigate the nutritional quality of food 
consumed at different food sources by young adults (18-39 y) from 1989-1991 to 2011-2014 
using dietary information from 24-hour recalls. We will use the Healthy Eating Index-2015 
(HEI-2015) to assess the differences in nutritional quality between groups of individuals based 
upon the different places from which they obtained their foods. Additionally, this study will 
determine changes in HEI-2015 scores over time by examining the twenty-three year trend from 
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1991-2014.  Finally, we will determine any socioeconomic disparities that exist by analyzing 
differences in HEI scores across various income levels and race/ethnicity subgroups. 
 
Methods 
Study Population:  
 Data gathered from the Continuing Survey of Food Intakes by Individuals (CSFII) 1989-
1991, the National Health and Nutrition Examination Survey (NHANES) 2011-2012, and 
NHANES 2013-14 were utilized as the population base for this investigation. Two separate 
NHANES surveys (2011-12 and 2013-14) were combined to represent one time period in order 
to obtain a sample size comparable to the CSFII 1989-91. The study utilized 24-hour dietary 
recall data of 4217 young adults from the CSFII 1989-91 survey and 3795 young adults from the 
NHANES 2011-2014 surveys. CSFII 1989-91 was chosen over other surveys, including older 
NHANES (i.e. NHANES II (1976-1980) or NHANES III (1988-1994)), because CSFII used 
similar collection methods by conducting in person interviews, had a well-balanced sample 
composition not focused on a particular demographic, and had similar food composition tables to 
that of NHANES 2011-1429-31. In this investigation two points in time were chosen in order to 
better capture the overarching diet quality changes that occurred in the past two decades. This 
study includes male and female young adults ages 18-39. Further detail of study design and 
procedures for the CSFII and NHANES surveys may be found elsewhere 29-31.  
 
Socioeconomic Classification: 
 Part of this investigation addresses the effects that varying socioeconomic characteristics 
have on diet quality, in particular race/ethnicity and income. In regards to race, the study 
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population was stratified into the following three categories: Non-Hispanic White, Non-Hispanic 
Black, and Mexican American. Groups, such as Native Americans and Asian Americans, with 
less than 5% presence in either CSFII or NHANES surveys were excluded from the 
investigation. Furthermore, Mexican Americans rather than Hispanics were studied because the 
CSFII 1989-91 survey only recognized Mexican Americans as Hispanics and no other Hispanic 
sub-group data was collected 29. Thus, to maintain comparability among surveys subgroups, only 
Mexican Americans from the NHANES population were included, regardless of the fact that 
more recent surveying methods now recognize other Hispanic sub-groups 30,31. Income was 
evaluated based on the annual family income in relation to the Federal Poverty Level for that 
year. The lower class was designated as an income below 180% of the FPL, the middle class 
180-350%, and the upper class greater than 350%.  
 
Food Classification: 
 Within this sample population, data to assess diet quality was gathered from the 
participant’s 24-hour dietary recall, which was conducted through in person interviews.29-31 The 
first 24-hour dietary recall collected for each individual was utilized in the study. Further details 
about the dietary recall for CSFII and NHANES may be found elsewhere 29-31. Information on 
where the food items were prepared, but not necessarily consumed, was used for classifying 
purposes. Based on the information collected in CSFII and NHANES, specific food sources 
imbedded in the three surveys were reclassified into four food source categories: at home, 
restaurant, fast food, or other. The “other” classification was disregarded in this study because 
sources, such as “school cafeteria” and “child-care center,” are irrelevant for the age range of our 
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sample. Moreover, food items included in “other” sources made up an insignificant amount (< 
5%) of the total calories consumed by the study population.  
 
Study Population Stratified by Food Source: 
 After classifying the food items that individuals ate during a 24-hour period by food 
source, participants were stratified into four different groups based upon the combination of food 
sources from which they obtained their food. The first group, titled “at home,” composed 
individuals who only consumed food from an at home source. The “restaurant” group included 
people who ate foods from both restaurants and at home sources. The third group, called “fast 
food,” consisted of participants who ate from fast food and at home sources. Finally, the “mixed 
sources” group includes participants that obtained foods from all three at home, restaurant, and 
fast food sources according to their 24-hour recall. No other combination of food sources was 
included in the investigation. To understand the general intake trends throughout the analysis, an 
“overall sources” group was established. This group included every individual in the sample 
population, regardless of the sources their food items came from. Sample characteristics are 
presented in Supplemental Table A. 
 
Measure of Diet Quality:  
 The Healthy Eating Index- 2015 (HEI-2015) was used to assess the diet quality of the 
participants in the study. This method focuses on the quality of diet by measuring specific 
nutritional components scored on a density basis (per 1000-kcal). The HEI-2015 is broken down 
into 13 different components that have a maximum score of either 5 or 10 depending on the item. 
All these components then sum together for a maximum total score of 100 32. The HEI-2015 was 
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selected because it provides both a component score that encompasses the major goals presented 
in the 2015-2020 Dietary Guidelines for Americans and a total score that empowers researchers 
to compare overall diet quality patterns across time and socioeconomic strata 33.  
The MyPyramid Equivalents Database version 1 (MPED 1), which breaks down food 
items based on their nutritional components, was used to calculate the HEI-2015 scores. For the 
NHANES data, the food items were already classified in such a way that they were readily 
converted to MPED 1 and easily ran through the HEI-2015 macro. The CSFII 1989-91 data, on 
contrary, required a more complex process and a detailed explanation on the necessary 
conversion process can be found elsewhere 34. During the conversion process, there were some 
food items that did not convert perfectly. These food items, spread out across 11% of the sample 
population, resulted in incomplete dietary information for these individuals, as these foods went 
unrecognized by MPED 1. Since these participants did not differ in demographic or 
macronutrient composition from the main sample, it was decided safe to drop these individuals 
from the study. The remaining CSFII 1989-91 sample population was then analyzed and HEI-
2015 scores were produced. 
 
Statistical Analysis: 
 During this investigation nationally weighted data was utilized. In order to generate the 
HEI-2015 scores, the official HEI-2015 Macro was run through the software program SAS, 
version 9.3 (SAS Institute). As part of this analytical procedure, a Monte Carlo simulation ran 
10,000 different samples to ensure a stable estimation of the means and standard errors for all 
subpopulations of interest 32. Score comparisons between different sources, time periods, and 
subpopulations were made using a two-tailed approach (P=0.05). All analyses were unadjusted.  
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Results  
Trends in Diet Quality: 
 Using HEI-2015 component and total scores, the detailed breakdown of changes in diet 
quality from 1989-91 to 2011-14 is presented in Table 1. Overall, the HEI score for the entire 
sample increased by 7.1 from 1989-1991 to 2011-14. This overall increase in diet quality was 
spread across all the different food sources, as an increase in the HEI scores was observed in all 
food source groups. The largest increase in the HEI-2015 score of 14.6 was observed in the 
restaurant group, while the smallest increase of 5.9 was observed in fast foods throughout the 
study period. The fast food group remained the least healthy of the four food source groups with 
a mean score of 51.4 in 2011-14, whereas restaurants overtook the at-home source for the 
healthiest group, with HEI scores of 63.0 and 61.5, respectively.  
In regard to results from the specific HEI -2015 components scores, there was a decrease 
in the total vegetable score across all food source groups. However, the greens and beans 
category increased across all sources, with the at-home group having a significantly higher score 
(4.4) compared to the rest of the food source groups. Overall, the added sugars component score 
experienced a significant decrease of 0.4 in the HEI-2015 score, which means that the overall 
young adult population consumed more added sugars in 2014 than it did in 1991. Furthermore, 
dairy consumption did not experience relevant changes over the years, as only the mixed sources 
group showed a significant increase in dairy consumption. The overall increase in HEI total 
scores from 1989-91 to 2011-14 was largely accredited to the whole fruit, fatty acid ratio, refined 
grain, and saturated fats component scores, as these significantly increased across all four 
groups. Moreover, whole grain and seafood and plant protein scores increased significantly 
across three of the four groups. 
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Table 1. HEI-2015 Scores for Young Adults (18-39 y) by Food Source Group, from CSFII 1989-91 and 
NHANES 2011-14* 
 
1989-1991 CSFII  
 
2011-2014 NHANES 
HEI 
Components 
(max score) 
At 
Home** 
(n=2255) SD 
Restaurant 
(n=385) SD 
Fast Food 
(n=1355) SD 
Mixed 
Sources 
(n=222) SD 
Overall 
Sources SD 
 
Change 
in At 
Home 
(n=971) 
Change in 
Restaurant 
(n=408) 
Change in 
Fast Food 
(n=1793) 
Change in 
Mixed 
Sources 
(n=623) 
Change in 
Overall 
Sources 
Total Fruit 
(5)  2.7 0.2 2.7 0.3 2.1a 0.1 1.8a 0.2 2.4 0.1 
 
0.5b 0.7b 0.0a 0.4a 0.1 
Whole 
Fruit (5) 3.0 0.2 2.7 0.4 2.0a 0.2 1.4a 0.2 2.5 0.1 
 
1.5b 1.8b 0.5a,b 1.5a,b 0.8b 
Total 
Vegetables 
(5) 3.2 0.1 3.9a 0.2 3.1 0.1 3.6a 0.2 3.3 0.1 
 
-0.3b -0.5a,b -0.6a,b -0.6b -0.5b 
Greens & 
Beans (5) 2.3 0.2 1.5a 0.3 1.5a 0.2 1.9 0.3 1.9 0.1 
 
2.1b 2.0a,b 0.6a,b 1.1a,b 1.1b 
Whole 
Grains (10) 2.2 0.1 1.3a 0.1 1.6a 0.2 1.5a 0.2 1.8 0.1 
 
1.0b 1.9b 0.5a,b 0.4a 0.6b 
Dairy (10) 6.6 0.3 5.7a 0.4 6.3 0.3 4.8a 0.3 6.2 0.2 
 
0.1 -0.5a -0.3a 1.2a,b -0.1 
Total 
Protein 
Foods (5) 5.0 0.0 5.0 0.0 5.0 0.0 5.0 0.1 5.0 0.0 
 
0.0 0.0 0.0 0.0 0.0 
Seafood 
and Plant 
Protein (5) 3.0 0.3 3.6a 0.6 2.5 0.2 2.6 0.3 2.8 0.2 
 
1.6b 1.3b 0.4a 1.4b 0.9b 
Fatty Acid 
Ratio (10) 3.2 0.2 2.9 0.3 3.0 0.2 3.7a 0.4 3.1 0.1 
 
1.2b 2.6a,b 1.5b 1.1a,b 1.5 
Refined 
Grains (10) 5.4 0.2 5.8 0.4 4.7a 0.3 4.6a 0.8 5.1 0.2 
 
0.7b 1.4a,b 0.8b 1.7b 0.8 
Sodium 
(10) 3.8 0.2 2.8a 0.5 3.9 0.3 4.7a 0.5 3.8 0.2 
 
0.2 0.1a 0.6b -1.0b 0.3 
Added 
Sugars (10) 7.0 0.2 6.9 0.4 5.7a 0.2 5.8a 0.5 6.4 0.1 
 
-0.4b 0.2a -0.3a 0.4 -0.4b 
Saturated 
Fats (10) 4.7 0.2 3.6a 0.4 4.0a 0.3 4.4 0.6 4.3 0.2 
 
1.3b 3.7a,b 2.2b 1.7b 2.0 
Total HEI-
2015 Score 
(100) 52.0 0.9 48.4a 1.5 45.5a 0.7 45.8a 1.3 48.7 0.6 
 
9.5 
(61.5)b  
14.6  
(63.0)b 
5.9 
(51.4)a,b 
9.4 
(55.2)a,b 
7.1 
(55.8)b 
* Data used for this table is nationally weighted and unadjusted 
** The at home food source represents those who strictly consumed food from at home sources for the 24 
hour period. Restaurant refers to those who ate from a restaurant and at home food source. Fast food refers 
to those who ate from a fast food and at home food source. Mixed sources refers to those who ate from all 
three sources- restaurant, fast food, and at home. Overall sources refers to the entire sample regardless of 
their food source 
a = significantly (P<0.05) different from at home food source 
b= significantly (P<0.05) different from 1989-91 food source 
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Socioeconomic trends and disparities: 
 As illustrated in Figure 1A under the overall sources category, significant increases in 
HEI scores were observed for Non-Hispanic Whites (NHWs) and Non-Hispanic Blacks (NHBs), 
whereas no change was observed among Mexican Americans over this twenty-three year period 
(see Supplemental Table B for detailed HEI score information). Although in the 1989-91 period 
the Mexican Americans had the best diet quality of the three race/ethnicity groups, by 2011-14 
the NHWs had the highest HEI scores, showing a race disparity in the consumption of nutritious 
foods. With the exception of the restaurant group, where the NHW showed a significant increase 
of 16.5 points in the HEI scores, NHWs and NHBs experienced a similar degree of improvement 
within the other food sources. Though not statistically significant, Mexican Americans only 
experienced a decrease within the fast food group, where a decrease in HEI score of 3.0 points 
was observed.   
14 
 
 In regards to income, Figure 1B shows an increase in HEI scores among all income 
categories (see Supplemental Table C for more detailed HEI scores information). Despite all 
income categories improving their HEI scores, there was a disproportionate increase in HEI 
score depending on the income level. Specifically, the greater the income level, the greater 
improvement in the overall HEI score was observed. This trend is supported by the fact that the 
lower income group experienced an increase in HEI score of 5.1, middle-income tier increased 
by 8.7, and the high-income group increased by 10.7 over the time period. The high income 
demographic also experienced higher scores throughout all the food sources both in 1991 and in 
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2014. Moreover, while the lower and middle-income groups both had a similar overall HEI score 
of approximately 47 in 1991, greater growth in the at-home and mixed sources groups over the 
two decades allowed the middle-income level to separate itself from the lower-income group. In 
addition, the mixed source food category showed the largest socioeconomic disparity, as 
significant increases in HEI scores were observed for the middle and high-income groups, while 
no improvements were seen in the low-income group. Finally, the fast food category represented 
the smallest difference among the income levels, as each of the three groups saw an 
improvement of around 7 during the time period with the high income group increasing by only 
0.5 points more than the low income level. 
 
Discussion  
 Results from this study revealed that from 1989-91 to 2011-14, diet quality measured 
through HEI-2015 scores has improved across all food sources. Despite this improvement in 
overall score, both the total vegetables and added sugars component scores decreased during this 
time period. Although Non-Hispanic Whites and Non-Hispanic Blacks both saw beneficial 
increases in diet quality across food sources, Mexican Americans presented no changes. 
Furthermore, all income levels experienced an increase in their diet quality; however, a widening 
nutritional disparity is rapidly emerging, as the higher income groups are experiencing greater 
improvements in diet quality compared to the tertile below them. 
 The most remarkable change observed in the specific HEI component scores was the 
decrease in total vegetables across all four sources. This finding is of concern because decreased 
vegetable consumption has been linked to an increased risk of multiple chronic diseases 35,36. 
Furthermore, the HEI score for the added sugar component also decreased over the twenty-three 
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year period, suggesting that young adults in the US population are now consuming more calories 
from added sugar than in years prior. This overall decrease in score is largely accredited to at-
home sources, as no other food source saw a significant change in added sugar over the time 
period. It is imperative to note that other research has revealed that added sugar intake has 
declined significantly since 2002-3, due mainly to shifts away from sugar-sweetened beverages, 
but the longer-term increase from 1989-91 to 2011-14 still remains problematic and provides 
perspective on the longer term changes in added sugar intake 13,37. While the 2015 Dietary 
Guidelines encourage Americans to consume less than 10% of their daily calories from added 
sugars, a recommendation shared by the World Health Organization, stronger action is required, 
as adults still obtain over 13% of their calories from added sugars due largely to purchases of 
processed foods high in sugar 33,38-40.   
The discrepancy in nutritional improvements based on racial differences is also of 
concern. Notably, Mexican Americans experienced no change in diet quality from 1991-2014 
while Non-Hispanic Whites (NHW) and Non-Hispanic Blacks (NHB) experienced drastic 
increases. NHW and NHB experienced similar absolute increases across the at-home, fast food, 
and mixed sources groups. However, NHW saw a much greater increase in the restaurant sources 
compared to the NHB. In regard to the Mexican Americans, lack of changes in the at home and 
fast food groups are responsible for the observed stagnation in the overall HEI score for this 
demographic group over the time period, as these food sources were the two largest in this study. 
One possible explanation for this stagnant development is food acculturation, brought on by 
immigrants adopting unhealthy eating habits in the United States 41,42. This theory is supported 
by other studies that reveal Mexicans eat a healthier and more traditional diet compared to their 
immigrant counterparts in America 41-44. Since the influence of traditional Mexican diets can be 
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lost after only one generation in the United States, efforts to protect the beneficial attributes of 
Mexican diets while discouraging the adoption of unhealthy American habits needs to be 
considered 41. 
 Income level is another socioeconomic factor that influences diet quality. Although all 
HEI-2015 scores improved for each income tertile, the absolute and relative disparity between 
low and high-income groups increased. Interestingly, all income groups experienced similar 
absolute increases in the fast food source, a food source that exhibits the smallest difference in 
HEI-2015 scores between the lower and upper income levels. The income disparity in the overall 
sources is therefore largely due to substantial increases for high-income individuals eating at 
restaurants or mixed sources. One potential explanation of this separation is that low-income 
individuals are more likely to consume processed, high-energy dense food items than high-
income individuals 45-47. This is directly linked to unhealthy foods being relatively cheap and 
low-income individuals having limited access to healthy foods sources 47-49. Moreover, people 
who have low-income have less accessibility and availability than other demographics regarding 
what sources they can obtain their food from and what types of food they can purchase 50,51. In 
order to limit the disparity in nutritional quality among different economic strata, efforts to 
improve the nutritional quality of lower income individuals should, as suggested by other 
research studies, target the accessibility and affordability of healthy foods not only from food 
stores, but also from restaurants and fast foods 48,49. 
 A number of reasons motivated our focus on young adults ages 18-39 years. First, there is 
a limited amount of studies available that target this specific demographic, as traditional diet 
quality studies tend to investigate children or adults in general. Gaining knowledge on young 
adults in particular is valuable because young adults are the most likely demographic to eat out 
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and are also heavy consumers of sugary beverages and snacks 7,11,22,52-54. Additionally, studying 
young adults is crucial, as they are more likely to be raising a family. Since numerous studies 
have revealed that parents play instrumental role in shaping their children’s eating habits, habits 
that persist throughout a majority of their life, it is imperative to understand what dietary choices 
parents make for themselves, as these will likely get passed down to their children 55-57. Finally 
this is a period of critical weight gain for adults, so specific attention needs to be placed on this 
young adult demographic 12.  
Using HEI-2015 as a measure of diet quality is a powerful tool to better understand 
health patterns in the US. Numerous other studies reveal an inverse relationship between HEI 
scores and risk for chronic diseases and overall mortality 58-61. Although HEI-2015 is recognized 
as a good indicator for health, it may not be the best diet quality measurement currently 
available. Compared to the Alternative Healthy Eating Index (AHEI), which was developed by 
Harvard University and based on major nutritional components associated with chronic disease, 
the HEI has shown weaker correlations to the development of various chronic diseases than the 
AHEI 58,60,61. In addition, HEI-2015 may not be the best indicator for overall health because this 
study revealed that diet quality is improving parallel to rising obesity rates 1-4. Thus, a certain 
disconnect exists between this diet quality measure and real-life behaviors. One explanation for 
this disconnect could be the fact that HEI scores are based on a nutrient density measure, which 
does not take into consideration the amount of total calories consumed 32. Since HEI-2015 only 
analyzes the types of calories eaten, these scores ignore the problems associated with overeating, 
as excess total calories consumed and positive energy balances will go unnoticed using this 
measurement. 
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 This study has limitations that must be considered. First, the peak of sugar-sweetened 
beverages and foods occurred in 2002-3 13,37, so this study might have missed the peak period of 
added sugars since only the time periods 1989-1991 and 2011-2014 were investigated. Another 
limitation is that 11% of the sample was lost due to analytical difficulties in the creation of the 
HEI for 1989-91. However, sensitivity analyses showed no differences between the included and 
excluded populations so effects of this exclusion should be minimal. An additional limitation to 
the study is that the investigation did not address possible changes in the food industry and 
behavioral attitudes when deciding upon a food source. Selectivity in food service type is an 
important variable to consider, as it could potentially affect the results. However, one study 
revealed that fast food consumers eat the same way at home and at a fast food restaurant, so the 
nutritional impact of deciding to eat at this food source is a lesser issue compared to the overall 
dietary pattern 27. A final limitation is that HEI-2015 ignores total caloric intake. This can be 
problematic because although it appears American diets are improving based on an increase in 
HEI-2015 scores, by failing to account for total calories a gross misrepresentation of American 
diets can be constructed.  
 In conclusion, this study revealed that diet quality measured through HEI-2015 improved 
across all food sources. Despite this improvement, socioeconomic disparities have emerged, as 
Mexican Americans and lower income individuals have had little or no improvements in HEI-
2015 scores over the twenty-three year period. Future studies should place a greater emphasis on 
total caloric intake rather than solely focusing on quality, as HEI-2015 scores by themselves do 
not accurately portray American diet habits. Additionally, more concentrated efforts are needed 
to improve the diet quality of the high-risk demographic groups that were identified. Finally, 
future work should attempt to identify how certain food sources influence the remainder of an 
20 
individuals diet, while also investigating why specific food sources contribute more to nutritional 
disparities based on socioeconomic status than others. 
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